
One of t h e  p r i n c i p a l  o b j e c t i v e s  of t h e  Uni ted  S t a t e s  
i n  i t s  Plowshare program i s  t o  deve lop  t h e  t echnology  neces-  
s a r y  t o  e s t a b l i s h  t h e  f e a s i b i l i t y  and u t i l i t y  of underground 
n u c l e a r  exp los ions  f o r  excava t i on  purposes .  

The Limited T e s t  Ban T r e a t y  (LTBT) pe rmi t s  n u c l e a r  
exp los ions  underground, b u t  on ly  i f  such  e x p l o s i o n s  do  n o t  
"cause  r a d i o a c t i v e  d e b r i s  t o  b e  p r e s e n t "  beyond t h e  terri- 
t o r i a l  l i m i t s  o f  t h e  coun t ry  under whose j u r i s d i c t i o n  o r  
c o n t r o l  t h e  exp los ion  i s  conducted.  The T r e a t y  does  n o t  
d i f f e r e n t i a t e  between weapons tes ts  and p e a c e f u l  n u c l e a r  
exp los ions .  

Nuclear  excava t i on  e x p l o s i o n s  r e l e a s e  some r a d i o a c t i v e  
d e b r i s  i n t o  t h e  atmosphere. Some of t h i s  may be c a r r i e d  
beyond t e r r i t o r i a l  l i m i t s .  

For  t h e  p a s t  s i x  y e a r s  t h e r e  has  been d i sagreement  . 
w i t h i n  t h e  U S  Government as t o  t h e  e x a c t  e f f e c t  o f  t h e  
T r e a t y  i n s o f a r  a s  peace fu l  n u c l e a r  excava t i on  e x p l o s i o n s  
a r e  concerned.  An unders tand ing  of why t h i s  d i sagreement  
p e r s i s t s  i s  neces sa ry  to  an a p p r e c i a t i o n  of how t h e  develop- 
ment and u t i l i z a t i o n  of p e a c e f u l  n u c l e a r  e x c a v a t i o n  explo-  
s i o n s  might b e  pursued i n  a manner c o n s i s t e n t  w i t h  t h e  
LTBT . 

Absence of Agreed C r i t e r i a .  

The T rea ty  sets f o r t h  no c r i t e r i a  o r  o b j e c t i v e  s t a n d a r d s  
f o r  de te rmin ing  when r a d i o a c t i v e  d e b r i s  i s  " p r e s e n t "  beyond 
n a t i o n a l  bo rde r s .  Th is  imprec i s ion  of  t h e  T rea ty  ha s  g iven  
rise t o  b a s i c  d i f f e r e n c e s  r e g a r d i n g  t h e  e x t e n t  of t h e  
problem. 

One V i e w .  

One view ho lds  t h a t ,  s i n c e  t h e  T r e a t y  p r o h i b i t s  n u c l e a r  
exp los ions  t h a t  c ause  r a d i o a c t i v e  d e b r i s  t o  be  p r e s e n t  

DECLASSIFIED
PA/HO Department of State
E.O. 12958, as amended
August 6, 2007



beyond t e r r i t o r i a l  l i m i t s ,  a n  e x p l o s i o n  from which r a d i o a c t i v e  
d e b r i s  i s  a c t u a l l y  d e t e c t e d  o u t s i d e  such  l i m i t s  i n  amounts and 
k i n d s  s u f f i c i e n t  t o  i d e n t i f y  i t s  o r i g i n  would v i o l a t e  t h e  
T r e a t y .  Moreover, s i n c e  t h e  T r e a t y  c l e a r l y  a p p l i e s  t h e  same 
r e s t r i c t i o n  t o  p e a c e f u l  n u c l e a r  e x p l o s i o n s  a s  t o  weapons tests, 
t h o s e  who ho ld  t h i s  v iew ma in t a in  t h a t  p e a c e f u l  n u c l e a r  exca- 
v a t i o n  exp los ions  which p r e s e n t  a  h i g h  p r o b a b i l i t y  o f  such  
e x t r a - t e r r i t o r i a l  d e t e c t i o n  and i d e n t i f i c a t i o n  pose  an  
unaccep tab le  r i s k  of s u p p o r t a b l e  cha rges  t h a t  w e  have d e l i b -  
e r a t e l y  v i o l a t e d  t h i s  T r e a t y  o b l i g a t i o n .  Th i s  p o s i t i o n  l e a d s  
t o  an  a s s e r t i o n  of  t h e  most r e s t r i c t i v e  i n t e r p r e t a t i o n  of  t h e  
p h r a s e  "causes  r a d i o a c t i v e  d e b r i s  t o  be  p r e s e n t " ,  which i s  
h e l d  t o  be  c o n s i s t e n t  w i t h  t h e  presumed r e l u c t a n c e  of some 
S t a t e s  t o  l e t  anyone else judge f o r  them how much a d d i t i o n a l  
r a d i o a c t i v i t y  t h e y  should  b e  w i l l i n g  t o  a c c e p t .  

Other  V i e w .  

The o t h e r  view ma in t a in s  t h a t  t h e  pr imary purpose  o f  
t h e  T r e a t y  was t o  l i m i t  weapons t e s t i n g  and t h e r e f o r e  excava- 
t i o n  exp los ions  a r e  n o t  c o n t r a r y  t o  t h e  purpose  o f  t h e  T r e a t y  
i f  t h e i r  conduct  does n o t  impa i r  t h e  o b j e c t i v e  of  l i m i t i n q  
weapons t e s t s .  Only because  o f  t h e  i n a b i l i t y  t o  r e a c h  agree-  
ment w i t h  t h e  S o v i e t s  on a  mu tua l l y  a c c e p t a b l e  means f o r  
d i f f e r e n t i a t i n g  weapons tests  from p e a c e f u l  e x p l o s i o n s  were 
a l l  p e a c e f u l  exp los ions  s u b j e c t e d  t o  t h e  same r e s t r i c t i o n s  
a s  weapons t e s t s .  

Proponents  of  t h i s  view ho ld  t h a t  t h e  p r i n c i p l e  of  
d e  minimis shou ld  be  a p p l i e d  t o  t h e  T r e a t y ' s  p r o h i b i t i o n  on  - 
r a d i o a c t i v e  d e b r i s  be ing  " p r e s e n t "  a c r o s s  n a t i o n a l  b o u n d a r i e s ,  
s i n c e  t h i s  c an  be  r e l a t e d  t o  t h e  e f f o r t  t o  p u t  a n  end t o  con- 
t amina t i on ,  and t h u s  t o  e l i m i n a t i o n  of t h e  r i s k  t o  h e a l t h  
and s a f e t y  caused by r a d i o a c t i v e  d e b r i s ,  r a t h e r  t h a n  t o  t h e  
t o t a l  a b o l i t i o n  of such d e b r i s  beyond t e r r i t o r i a l  l i m i t s .  
Th i s  p o s i t i o n  t hen  l e a d s  t o  a less r e s t r i c t i v e  i n t e r p r e t a t i o n  
of what c o n s t i t u t e s  r a d i o a c t i v e  d e b r i s  be ing  " p r e s e n t . "  

I s s u e .  

The i s s u e  t h e n  f o c u s e s  on what s t a n d a r d  w i l l  b e  used 
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t o  de te rmine  when r a d i o a c t i v i t y  i s  ' b r e sen t .  "l/ While those 
suppor t i ng  a  r e s t r i c t i v e  i n t e r p r e t a t i o n  would admi t  t o  some 
minimal amount of r a d i o a c t i v i t y  t r a n s i t i n g  a  bo rde r  w i thou t  
c o n s t i t u t i n g  a  v i o l a t i o n ,  t h e y  m a i n t a i n  t h a t  t h e  s t a n d a r d  
shou ld  be  based on d e t e c t a b i l i t y .  Under t h a t  v iew,  an  
e x p l o s i o n  i s  p roh ib2 t ed  i f  it c a u s e s  r a d i o a c t i v e  d e b r i s  
t o  be "p re sen t "  which c a n  be  d e t e c t e d  and i d e n t i f i e d  w i t h  
t h a t  exp los ion .  

Those suppo r t i ng  a  l e s s  r e s t r i c t i v e  i n t e r p r e t a t i o n  
a rgue  t h a t  a  d e  minimis s t a n d a r d  cou ld  be  used f o r  d e t e r -  
mining when r a d i o a c t i v e  d e b r i s  i s  " p r e s e n t " ,  based on a n  
analogy t o  i n t e r n a t i o n a l l y  accep t ed  h e a l t h  g u i d e s  f o r  
r a d i o a c t i v i t y  exposure  i n  i n d u s t r y ,  medic ine ,  e t c .  These 
gu ides  o f t e n  e s t a b l i s h  l e v e l s  of c o n c e n t r a t i o n  which a r e  
so f a r  below t h o s e  having any h e a l t h  and s a f e t y  s i g n i f i c a n c e  
a s  t o  be  cons ide red  "no t  p r e s e n t . "  

While n e i t h e r  view has  been e x p r e s s l y  adopted ,  t h e  U S  
has  made -- ad hoc d e c i s i o n s  t o  conduct  f i v e  e x c a v a t i o n  exper iments  
s i n c e  t h e  T r e a t y  came i n t o  f o r c e  i n  1963 -- s e v e r a l  i n  t h e  
knowledge t h a t  t h e r e  was a  f i n i t e  p r o b a b i l i t y  t h a t  d e b r i s  
would c r o s s  t h e  bo rde r s  i n  such c o n c e n t r a t i o n s  t h a t  it 
could  be  d e t e c t e d  and i d e n t i f i e d  w i t h  t h e  t e s t  by r o u t i n e  
moni to r ing .  The p r e d i c t e d  c o n c e n t r a t i o n s  i nvo lved ,  however, 
were very  sma l l  and w e l l  below t h e  l e v e l s  of r e a s o n a b l e  
concern  about  h e a l t h  and s a f e t y .  

A f t e r  t h e  l a s t  o f  t h e s e  f i v e  exper iments ,  t h e  S o v i e t  
Union t r a n s m i t t e d  an  aide-memoire on January  2 1 ,  1 9 6 9  which 

1/ Ever-present  b u t  v a r i a b l e  background r a d i o a c t i v i t y  a t  any - 
g iven  l o c a t i o n ,  u n r e l a t e d  t o  c u r r e n t  excava t i on  e x p l o s i o n s ,  
compl i ca t e s  t h e  problem of measuring t h e  r a d i o a c t i v e  d e b r i s  
a t t r i b u t a b l e  t o  a  p a r t i c u l a r  exp los ion .  I t  shou ld  a l so  be 
no ted  t h a t  i n c r e a s i n g l y  s e n s i t i v e  t echn iques  make it  pos- 
s i b l e  f o r  a number of  c o u n t r i e s  t o  d e t e c t  and i d e n t i f y  t h e  
p resence  of minimal amounts o f  r a d i o a c t i v e  d e b r i s  -- f a r  
below t h e  l e v e l s  which cou ld  be cons ide red  s i g n i f i c a n t  
from a  h e a l t h  s t a n d p o i n t .  
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cla imed a  v i o l a t i o n  of  t h e  T r e a t y  on t h e  b a s i s  t h a t  t hey  
had d e t e c t e d  r a d i o a c t i v e  d e b r i s  a t t r i b u t a b l e  t o  t h a t  e x p e r i -  
ment. (Because o f  s p e c i a l  c i r cums t ances  i nvo lved  i n  t h a t  
exper iment ,  such as t h e  announced p r e s e n c e  of unusua l  
i s o t o p e s ,  it i s  conce ivab l e  that d e b r i s  cou ld  have been 
d e t e c t e d  by the S o v i e t s  and r ea sonab ly  a t t r i b u t e d  t o  o u r  
exper iment .  1 

W e  have a l s o  p r i v a t e l y  r e p o r t e d  t o  t h e  USSR, on s e v e r a l  
o c c a s i o n s ,  t h a t  w e  had c o l l e c t e d  r a d i o a c t i v e  d e b r i s ,  o u t -  
s i d e  t h e i r  t e r r i t o r y ,  from s p e c i f i c  S o v i e t  e x p l o s i o n s  and 
have r e q u e s t e d  e x p l a n a t i o n s .  

N e i t h e r  P a r t y  ha s  e v e r  a d m i t t e d  t o  a  v i o l a t i o n  o f  t h e  
Limited  T e s t  Ban T r e a t y  n o r  e x p l a i n e d  i n  an  i n t e r n a t i o n a l  
forum i t s  conduct  under the  T r e a t y .  Thus, t h e r e  h a s  n o t  
evo lved  a n  ag reed  i n t e r p r e t a t i o n  as t o  what c o n c e n t r a t i o n  
of  r a d i o a c t i v e  d e b r i s  c o n s t i t u t e s  a  v i o l a t i o n .  Within  t h e  
Uni ted  S t a t e s  there a r e  d i v e r g e n t  views.  W e  do  n o t  know 
how t h e  p h r a s e  i s  unders tood  by o t h e r  governments.  

I t  is  a g a i n s t  t h i s  background t h a t  any s t u d y  o f  t h e  
q u e s t i o n  o f  r e c o n c i l i n g  t h e  development and u t i l i z a t i o n  o f  
p e a c e f u l  n u c l e a r  excava t i on  e x p l o s i o n s  w i t h  t h e  L imi t ed  T e s t  
Ban T rea ty  beg in s .  

Q u e s t i o n s  . 
A s tudy  of  t h e  problem of r e c o n c i l i n g  t h e  US n u c l e a r  

excava t i on  program w i t h  t h e  L imi ted  T e s t  Ban T r e a t y  r e q u i r e s  
t h e  answer t o  s e v e r a l  q u e s t i o n s :  

1. When w i l l  i t  be  n e c e s s a r y  o r  d e s i r a b l e  t o  
o b t a i n  r e l i e f  from t h e  r e s t r i c t i o n s  o f  t h e  L imi ted  
T e s t  Ban T rea ty  on p e a c e f u l  n u c l e a r  e x c a v a t i o n  
exp lo s ions?  

2 .  What form of  r e l i e f  from t h e s e  r e s t r i c t i o n s  
i s  nece s sa ry?  

3 .  How shou ld  t h e  US s e e k  t o  o b t a i n  such  r e l i e f ?  

DECLASSIFIED
PA/HO Department of State
E.O. 12958, as amended
August 6, 2007



The r e s o l u t i o n  of t h e s e  q u e s t i o n s  i nvo lves  compl ica ted  
i n t e r n a t i o n a l  n e g o t i a t i o n  and e x t e n s i v e , d e l i c a t e  d i p l o m a t i c  
p r e p a r a t i o n .  

, When? 

The q u e s t i o n  of t iming  can  more l o g i c a l l y  be  addressed  
i n  terms of  t h e  s t a g e s  of  development and a p p l i c a t i o n  of 
t h e  technology than  by c h r o n o l o g i c a l  d a t e s .  The s t a g e  a t  
which t h e  US w i l l  r e q u i r e  r e l i e f  from t h e  r e s t r i c t i o n s  of 
t h e  Limited T e s t  Ban T r e a t y  can be  cons ide red  i n  t w o  p h a s e s .  
F i r s t ,  t h e r e  is  t h e  r e l i e f ,  i f  any,  t h a t  may be  neces sa ry  t~ 
complete t h e  developmenta l  program, which i s  des igned  t o  
e s t a b l i s h  t h e  f e a s i b i l i t y  of n u c l e a r  excava t i on  i n  g e n e r a l  
and f o r  a  s e a - l e v e l ,  t r a n s i s t h m i a n  A t l a n t i c - P a c i f i c  c a n a l  
i n  p a r t i c u l a r .  Four a d d i t i o n a l  exper iments ,  t h e  minimal 
program f o r  t h e  l a t t e r  purpose ,  a r e  r e q u i r e d  ove r  t h e  n e x t  
two y e a r s  o r  so. Second, t h e r e  i s  t h e  r e l i e f  t h a t  would 
be r e q u i r e d  t o  u t i l i z e  f u l l y  the n u c l e a r  e x c a v a t i o n  t e ch -  
nology developed,  a s  i n  t h e  c o n s t r u c t i o n  o f  a  t r a n s i s t h m i a n  
c a n a l .  The e x t e n t  o f  r e l i e f  r e q u i r e d  i n  e i t h e r  c a s e  is  n o t  
known. I t  w i l l  depend upon a )  agreement a s  t o  what concen- 
t r a t i o n s  a t  n a t i o n a l  b o r d e r s  can be accep t ed  a s  c o n s i s t e n t  
w i th  t h e  LTBT and b)  f o r e c a s t s  as  t o  t h e  c o n c e n t r a t i o n s  t h a t  
w i l l  p robably  be  produced by contemplated e x c a v a t i o n  
exp los ions .  C u r r e n t  AEC s t u d i e s  of t h e  t e c h n i c a l  a s p e c t s  
of t h i s  problem should  p rov ide  a b a s i s  f o r  judgment a s  t o  
optimum t iming .  

What? 

Any p o s s i b l e  cou r se  o f  a c t i o n  t o  o b t a i n  r e l i e f  must be 
judged a g a i n s t  t h r e e  b a s i c  c r i t e r i a .  What i s  i t s  e f f e c t  on 
t h e  o b j e c t i v e s  and t h e  i n t e g r i t y  o f  t h e  L imi ted  T e s t  Ban 
T rea ty?  HOW does it t a k e  i n t o  account  i n t e r n a t i o n a l  a t t i -  
t udes  toward t h e  Limited T e s t  Ban T rea ty  and p e a c e f u l  n u c l e a r  
exp los ions?  And, how does  it a f f e c t  t h e  a b i l i t y  t o  deve lop  
and e x p l o i t  p e a c e f u l  n u c l e a r  excava t i on  technology? 

Any s o l u t i o n  must p rov ide  a s s u r a n c e  t h a t  t h e  oppo r tun i -  
t ies f o r  weapons development and weapons e f f e c t s  exper iments  
w i l l  n o t  b e  i n c r e a s e d  beyond t h o s e  now p e r m i t t e d .  S i n c e  t h e  
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o p e r a t i o n  of  t h e  T r e a t y  t o  d a t e  h a s  p r even t ed  some subs t an -  
t i a l  a d d i t i o n s  t o  t h e  worldwide burden o f  r a d i o a c t i v e  d e b r i s ,  
any s o l u t i o n  t o  t h e  p e a c e f u l  n u c l e a r  e x c a v a t i o n  problem w i l l  
be examined c l o s e l y  by many i n  l i g h t  o f  i t s  e f f e c t  on t h e  
env i ronmenta l  con tamina t ion  o b j e c t i v e  o f  t h e  T r e a t y .  

How? - 
I n  working o u t  a n  i n t e r n a t i o n a l l y  a c c e p t e d  accommodation, 

t h e  US can  e x p e c t  t o  encoun t e r  s e v e r a l  impor t an t  i n t e r n a t i o n a l .  
a t t i t u d e s :  a  r e l u c t a n c e  t o  amend t h e  L imi ted  T e s t  Ban T r e a t y ;  
a  d e s i r e  t o  l i n k  t h i s  i s s u e  w i t h  p r o g r e s s  on a  Comprehensive 
T e s t  Ban T r e a t y  (CTB) ;  and,  t h e  l i k e l i h o o d  t h a t  a n  e f f o r t  w i l l  
be made t o  l i n k  any r e s o l u t i o n  o f  t h e  i s s u e  w i t h  an  e l a b o r a t i o n  
of  t h e  p rocedures  f o r  implementing p e a c e f u l  n u c l e a r  e x p l o s i o n  
s e r v i c e s  f o r e s e e n  under  A r t i c l e  V of  t h e  N o n - P r o l i f e r a t i o n  
T r e a t y .  

There  i s  t h e  s t r o n g  l i k e l i h o o d  t h a t  t h e s e  i s s u e s  w i l l  
a l l  i n t e r a c t ,  w i t h  t h e  CTB i s s u e  be ing  fo remos t .  Sweden, 
I n d i a  and o t h e r s  can  b e  expec t ed  t o  make achievement  of  a 
CTB o r  o t h e r  new o b l i g a t i o n s  the p r i c e  of  agreement.  

The a t t i t u d e s  of  t h e  USSR and t h e  UK a s  t h e  two o t h e r  
O r i g i n a l  P a r t i e s  a r e  impor t an t ,  b u t  u n c l e a r .  I n  a  Vienna 
meet ing of  t e c h n i c a l  e x p e r t s  e a r l i e r  t h i s  y e a r  t h e  S o v i e t s  
i n d i c a t e d  r e s e r v a t i o n s  abou t  t h e  wisdom o f  s e e k i n g  t o  amend 
t h e  Limited  T e s t  Ban T r e a t y  and i n f o r m a l l y  s u g g e s t e d  a n o t h e r  
approach.  The U K  i s  n o t  i n t e r e s t e d  i n  pe r fo rming  n u c l e a r  
e x c a v a t i o n s  and ha s  man i f e s t ed  some concern  abou t  opening 
up t h e  LTBT. T h e i r  u l t i m a t e  a t t i t u d e  i s  d i f f i c u l t  t o  
f o r e c a s t .  

The accomplishments o f  t h e  US Plowshare  program and 
t h e  e x t e n s i v e  i n fo rma t ion  a v a i l a b l e  have  i n c r e a s e d  i n t e r -  
n a t i o n a l  knowledge o f  and i n t e r e s t  i n  t h e  p o t e n t i a l .  o f  peace-  
f u l  n u c l e a r  e x p l o s i o n s  i n c l u d i n g  n u c l e a r  e x c a v a t i o n .  A 
number of f o r e i g n  p r o j e c t s  have been sugges t ed .  A r t i c l e  v 
of t h e  Non-P ro l i f e r a t i on  T r e a t y  p r o v i d e s  t h a t  non-nuclear-  
weapon P a r t i e s  t o  t h e  T r e a t y  w i l l  be  a b l e  t o  o b t a i n  t h e  
p o t e n t i a l  b e n e f i t s  from any p e a c e f u l  a p p l i c a t i o n s  of  n u c l e a r  
e x p l o s i o n s .  T h i s  ha s  h i g h l i g h t e d  t h e  p o t e n t i a l  of p e a c e f u l  
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n u c l e a r  exp los ions  and has  he igh tened  t h e  e x p e c t a t i o n s  of  
t h e  non-nuclear weapons S t a t e s  f o r  t h e s e  b e n e f i t s .  The 
c o n s i d e r a b l e  i n t e r n a t i o n a l  i n t e r e s t  i n  p e a c e f u l  n u c l e a r  
exp los ions  should  h e l p  p rov ide  a  f a v o r a b l e  c l i m a t e  f o r  
e f f o r t s  t o  r e s o l v e  t h e  problems a s s o c i a t e d  w i t h  t h e  
Limited T e s t  Ban Trea ty .  

Fundamental t o  most i n t e r i m  and long-term means of 
handl ing  nuc l ea r  excava t ions  under  t h e  LTBT i s  a  need f o r  
o b j e c t i v e  c r i t e r i a  a g a i n s t  which t h e  proposed exper iment  
o r  p r o j e c t  could  be  eva lua t ed .  The AEC i s  c u r r e n t l y  
s tudying :  (1) C r i t e r i a  t h a t  may be  used i n  app ly ing  t h e  
de  minimis p r i n c i p l e  t o  t h e  ph ra se  "causes  r a d i o a c t i v e  - 
d e b r i s  t o  be  p r e s e n t " ;  and (2) t h e  p o s s i b l e  a d a p t a t i o n s  
o f  e x i s t i n g  r a d i o l o g i c a l  h e a l t h  and s a f e t y  g u i d e s  t o  develop 
r e l e v a n t  o p e r a t i n g  gu ides  f o r  n u c l e a r  excava t ion .  

These s t u d i e s  w i l l  t a k e  from t h r e e  t o  s i x  months. I t  
w i l l  n o t  be known u n t i l  t h e  complet ion of t h e  c u r r e n t s s t u d i e s  
whether o b j e c t i v e  c r i t e r i a  can be  e s t a b l i s h e d ;  and, i f  s o ,  
what e f f e c t  such c r i t e r i a  would have on  t h e  problems i d e n t i -  
f i e d  i n  t h i s  s t udy .  

P o s s i b l e  Courses of Act ion .  

While we l ack  s u f f i c i e n t  t e c h n i c a l  d a t a  and p o l i t i c a l  
in format ion  a t  t h i s  p o i n t  t o  make a  conc lus ive  assessment  of 
t h e  m o s t  a d v i s a b l e  courses of a c t i o n  which t h e  U S  should  
fo l l ow  t o  r e c o n c i l e  t h e  Limited T e s t  Ban T r e a t y  w i t h  t h e  
development and u t i l i z a t i o n  of n u c l e a r  excava t ion  technology ,  
some g e n e r a l  obse rva t ions  can  be  made. 

Amendment of  t h e  T r e a t y ,  i f  a t t a i n a b l e ,  would be t h e  
i d e a l  long-term s o l u t i o n  t o  pe rmi t  f u l l  development and 
u t i l i z a t i o n  of p e a c e f u l  n u c l e a r  excava t ion  technology .  An 
examinat ion of t h e  s u b s t a n t i v e  f e a t u r e s  of  t h e  amendment 
t h e  U S  would p r e f e r  h i g h l i g h t s  t h e  complex n e g o t i a t i o n s  
t h a t  would be  e n t a i l e d  i n  ach i ev ing  an  amendment. Many 
e lements  and permuta t ions  of e lements  must h e  cons ide red  
i n  fo rmula t ing  an amendment d e a l i n g  w i t h  p e a c e f u l  n u c l e a r  
excava t ion  exp los ions .  The p r i n c i p a l  e lements  i nc lude :  
t h e  exp los ions  t o  which t h e  amendment would app ly ;  t h e  
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p rocedu re s  which would b e  fo l l owed  w i t h  r e s p e c t  t o  t h e  i n t e r -  
n a t i o n a l  community; and t h e  f u n c t i o n s  and a u t h o r i t y  o f  t h e  
i n t e r n a t i o n a l  body th rough  which c e r t a i n  o f  t h e  p rocedu re s  
might  be  implemented. 

I n t e r p r e t a t i o n  o f  t h e  T r e a t y  was found t o  b e  l e s s  com- 
p r ehens ive  and d e f i n i t i v e  t h a n  an  amendment, b u t  migh t  b e  
u s e f u l  a s  an  i n t e r i m  o r  e v o l u t i o n a r y  s t e p  i n  a t t a i n i n g  a  
long-range s o l u t i o n .  I t  i s  r ecogn i zed  t h a t  i n t e r p r e t a t i o n s  
o f  t h e  T r e a t y  run  t h e  r i s k  o f  n o t  be ing  accep t ed  by some 
P a r t i e s  and o f  l e g a l  c h a l l e n g e .  I n t e r p r e t a t i o n  would, 
however, have t he  advan tage  o f  n o t  opening up t h e  T r e a t y  
t o  amendment and t h u s  would r educe  some of  t h e  p o l i t i c a l  
o b s t a c l e s  f o r e s e e n  i n  a t t a i n i n g  an  amendment and a  number 
of t h e  n e g o t i a t i n g  c o m p l e x i t i e s  i nvo lved  i n  f o r m u l a t i n g  an  
amendment. I t  cou ld  p robab ly  n o t  p r o v i d e  s u f f i c i e n t  
l a t i t u d e  t o  conduct  p r o j e c t s  such  a s  n u c l e a r  e x c a v a t i o n  
of a  s e a - l e v e l  A t l a n t i c - P a c i f i c  t r a n s i s t h m i a n  c a n a l  o r  
h a r b o r s  n e a r  n a t i o n a l  b o r d e r s ,  and t h u s  would n o t  p r o v i d e  
a  g e n e r a l  s o l u t i o n  o f  t h e  problem. Var ious  forms o f  i n t e r -  
p r e t a t i o n  w e r e  c o n s i d e r e d ,  a s  w e l l  a s  a number o f  t e c h n i q + ~ e s  
t h a t  might  be used t o  a c h i e v e  t h e i r  a ccep t ance .  For  example, 
t h e  ph ra se ,  "causes  r a d i o a c t i v e  d e b r i s  t o  b e  p r e s e n t "  o u t s i d e  
t e r r i t o r i a l  l i m i t s ,  c ou ld  be  i n t e r p r e t e d  on t h e  b a s i s  of  
c r i t e r i a  f o r  - d e  minimis q u a n t i t i e s  o f  r a d i o a c t i v e  d e b r i s .  

C o n s i d e r a t i o n  was a l s o  g i v e n  t o  o b t a i n i n g  some i n d i c a -  
t i o n  o f  i n t e r n a t i o n a l  c o n s e n t  by o b t a i n i n g  a f a v o r a b l e  
r e s o l u t i o n  by an a p p r o p r i a t e  i n t e r n a t i o n a l  o r g a n i z a t i o n  
endo r s ing  t h e  conduct  of p e a c e f u l  n u c l e a r  e x c a v a t i o n  
e x p l o s i o n s .  

I n t e r i n  Measures. 

I n  t h e  absence  o f  a  g e n e r a l  long-term r e c o n c i l i a t i o n  
of f u l l  development and u t i l i z a t i o n  of n u c l e a r  e x c a v a t i o n  
e x p l o s i o n s  w i t h  t h e  Limited  T e s t  Ban T r e a t y  o r  d u r i n g  t h e  
p e r i o d  when such  an  o b j e c t i v e  i s  be ing  pursued ,  i t  was 
recogn ized  t h a t  t h e  U S  would wish  t o  c o n t i n u e  t o  deve lop  
and,  i f  f e a s i b l e ,  t o  e x p l o i t  n u c l e a r  e x c a v a t i o n  t echno logy  
w i t h o u t  appea r ing  t o  d i s r e g a r d  i t s  T r e a t y  o b l i g a t i o n s .  A 
spect rum of a l t e r n a t i v e  c o u r s e s  can  be  c o n s i d e r e d  f o r  t h i s  
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purpose, beginning with  t h e  c u r r e n t  p r a c t i c e  under NSDM 18' 
of an -- ad hoc s u b j e c t i v e  review of each proposed underground 
nuc lear  explosion.  Add i t iona l ly ,  o b j e c t i v e  c r i t e r i a  could 
be  developed and adopted wi th in  t h e  Government t o  determine 
i n  t h e  l i g h t  of t h e  LTBT whether a  proposed nuc lea r  excava- 
t i o n  explosion should o r  should n o t  be c a r r i e d  o u t .  Depend- 
i n g  upon t h e  c r i t e r i a  e s t a b l i s h e d ,  i t  might be p o s s i b l e  t o  
conduct a  s u b s t a n t i a l  p o r t i o n  of t h e  experiments necessary 
f o r  t h e  development of nuc lea r  excavat ion  technology. 

A f a c t o r  t o  be considered i n  adopting an i n t e r i m  course  
of a c t i o n  is  i t s  r e l a t i o n s h i p  t o  p o s s i b l e  approaches t o  achieve 
a  g e n e r a l  long-term r e c o n c i l i a t i o n .  A p o s s i b l e  enhancement of 
o r  i n t e r f e r e n c e  with  success  i n  achieving g e n e r a l  long-term 
r e c o n c i l i a t i o n  through var ious  courses  of a c t i o n  w i l l  r e q q i r e  
examination. Once a  long-term approach i s  s e l e c t e d ,  it may 
be p o s s i b l e  t o  des ign  a  s p e c i f i c  i n t e r i m  approach which w i l l  
enhance t h e  success  of t h e  long-term s o l u t i o n .  
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Memorandum f o r  t h e  Under S e c r e t a r y  

Through: S/S 
I 

From: SCI - Herman P o l l a c k  

Sub jec t :  Peace fu l  Nuclear  Explos ions  and t h e  Limited T e s t  
Ban T rea ty  

Your memorandum of June 12 ,  1969 r e q u e s t e d  a s t u d y  
o f  t h e  i m p l i c a t i o n s  of  t h e  Limited T e s t  Ban T rea ty  on t h e  
"Plowshare" program f o r  p e a c e f u l  a p p l i c a t i o n  o f ' n u c l e a r  
e x p l o s i v e s .  

Rep re sen t a t i ve s  of t h e  Department of S t a t e ,  t h e  A r m s  
Cont ro l  and Disarmament Agency, t h e  Atomic Energy Commission 
and t h e  Department of Defense have p a r t i c i p a t e d  i n  t h i s  
s t udy .  Within t h e  Department, c o n t r i b u t i o n s  have been 
made by t h e  Legal  A d v i s e r ' s  o f f i c e ,  t h e  P o l i t i c a l / M i l i t a r y  
s t a f f  i n  Under S e c r e t a r y  Johnson ' s  o f f i c e ,  t h e  Bureau of  
I n t e r n a t i o n a l  Organ iza t ion  A f f a i r s ,  and t h e  Bureau of 
European A f f a i r s ,  a s  w e l l  a s  t h e  s t a f f  of  I n t e r n a t i o n a l  
S c i e n t i f i c  and Technological  A f f a i r s .  Our r e p o r t  i s  
a t t a c h e d  a t  Tab C .  SCI, w i t h  t h e  p a r t i c i p a t i o n  of ACDA 
and AEC, ha s  a l s o  p repared  a Summary (Tab A )  and Conclu- 
s i o n s  (Tab  B )  f o r  your convenience  i n  rev iewing  t h e  r e p o r t .  

For  t h e  sake  of b r e v i t y  we have n o t  r e p e a t e d  i n  t h i s  
r e p o r t  t h e  f u l l  r e c i t a l  of  p o t e n t i a l  advan tages  and d i s -  
advan tages  for a l l  a s p e c t s  of t h e  problem, since t h i s  

!! 

Group 1 
Excluded from au toma t i c  

downgrading and d e c l a s s i f i c a t i o n  
- .  

, v When s e p a r a t e d  from Appendix A (- 
- 3  . .  7 . .  I , - . -  - 1  -..-. r. I I 
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would have involved cover ing much of t h e  same ground which 
was t r e a t e d  i n  our March 2 2 ,  1969 r e p o r t  on t h e  proposed 
Cape Keraudren nuc lea r  harbor  excavatio-1 i n  A u s t r a l i a  
(NSSM 2 5 ) .  The p r e s e n t  r e p o r t  add res ses  i t s e l f  t o  t h e  

most r e a l i s t i c  o p t i o n s  a v a i l a b l e  f o r  c o n s i d e r a t i o n  a s  w e l l  
a s  new f a c t o r s  which have emerged s i n c e  t h e  Cape Keraudren 
s tudy .  

i 
I n  t h i s  s tudy  w e  have borne i n  mind not  on ly  t h e  l i m i t a -  

t i o n s  of t h e  Limited T e s t  Ban Trea ty ,  b u t  a l s o  t h e  d e s i r a b i l i t y  
of proceeding wi th  t h e  development of t h i s  technology i n  o r d e r  
t o  meet t h e  expec ta t ions  under A r t i c l e  V of t h e  Non-Prolifera- 

Treaty .  

While some d i f f e r e n c e s  i n  viewpoint  s t i l l  e x i s t  regard-  
ing  t h e ' r e s t r i c t i o n s  of t h e  Limited T e s t  Ban Trea ty ,  t h e  
a t t a c h e d  report .  endeavors t o  p r e s e n t  t h e  s i g n i f i c a n t  consid-  
e r a t i o n s  wi thout  p re jud ice .  The p a r t i c i p a n t s  i n  t h i s  s tudy  
a r e  i n  gene ra l  agreement on t h e  Conclusions expressed  i n  
Tab B r  a l though d ive rgen t  views regard ing  p r e s e n t a t i o n  and 
emphasis s t i l l  remain. Even i n  t h e  absence of  unanimity,  
i t  has  been g r a t i f y i n g  t o  observe t h e  e x t e n t  t o  which t h e  
agenc ies  and o f f i c e s  concerned have been w i l l i n g  t o  accomo- 
d a t e  t h e i r  d i f f e r e n t  views on t h i s  t r a d i t i o n a l l y  cont ro-  
v e r s i a l  s u b j e c t .  

Annex 11, an i l l u s t r a t i v e  d r a f t  P r o t o c o l ,  w i l l  be  
t r a n s m i t t e d  a s  soon a s  t h e  v a r i o u s  Agencies have completed 
t h e i r  review of t h e  d r a f t  t e x t .  

Attachments: 

Tab A - Sununary 
Tab B - Conclusions 
Tab C - Report - Peacefu l  Nuclear Explosions  and 
the (wi th  S e c r e t  
and R e s t r i c t e d  Data Attachments)  

 o or d i s t r i b u t i o n  see page 3) 
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CC: J - Arrtbassador Johnson* 
C - Ambassador Pederson* 
I0 - M r .  DePalma 

EUR - M r .  Hi l lenbrand  
ARA - M r .  Meyer 

EA - M r .  Green 
L - M r .  Stevenson 

J/PM - M r .  Sp ie r s*  
J/PM - M r .  Lehmann 

IO/OES - M r .  Boudreau 
L - M r .  S t e i n  

EUR/SOV - M r .  MacCracken 
AEC - M r .  Labowitz 

ACDA - M r .  Van Doren 
- M r .  Gleysteen 
- M r .  Aaron 
- Col.  Long 

DOD - M r .  Bartholomew- 
- Cmdr. Angleman 

* Inc luding  Appendix D (Secret-Res t r i c t e d  Data) , 
n o t  a t t a c h e d  t o  o t h e r  cop ie s .  

SCI:DQZook: j s l  
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A. Lonq Term S o l u t i o n  

1. Mod i f i c a t i on  o f  t h e  L imi t ed  T e s t  Ban T r e a t y  w i l l  b e  
r e q u i r e d  t o  p e r m i t  t h e  f u l l  development and u t i l i z a t i o n  of  
p e a c e f u l  n u c l e a r  e x c a v a t i o n  e x p l o s i o n s .  An amendment of t h e  
T r e a t y  appea r s  t o  be  t h e  b e s t  long- term s o l u t i o n  of  t h e  
problem i f  a t t a i n a b l e .  

2 .  A long-term s o l u t i o n  i s  l i k e l y  t o  r e q u i r e  s e v e r a l  
y e a r s  o f  c o n s i d e r a b l e  e f f o t t  t o  a c h i e v e .  I f  an a p p r o p r i a t e  
c o u r s e  of  a c t i o n  i s  fo l lowed  i n  t h e  i n t e r i m  t h e r e  need be  
no  compel l ing  programmatic o r  p o l i t i c a l  r e a sons  f o r  t h e  
Uni ted  S t a t e s  t o  p ropose  any long- term s o l u t i o n  f o r  some 
t i m e .  

3 .  N e v e r t h e l e s s  t h e  US s h o u l d  p roceed  t o  develop i t s  
p r e f e r r e d  long-term s o l u t i o n ,  and i t s  t e c h n i c a l  r a t i o n a l e ,  
i n t o  a s  c o n c r e t e  a  form a s  p o s s i b l e .  T h i s  would a l l ow  pur-  
s u i t  o f  such a c o u r s e  when n e c e s s a r y ,  and would a l s o  pe rmi t  
t h e  long-term s o l u t i o n  t o  be  t a k e n  i n t o  accoun t  i n  de te rmin-  
i n g  a p p r o p r i a t e  i n t e r i m  a c t i o n  and conduc t  under  t h e  T r e a t y .  

4 .  Before  forming a  d e f i n i t i v e  d e c i s i o n  on t h e  long-  
t e r m  s o l u t i o n ,  w e  s h a l l  need to :  

a .  Reach agreement w i t h i n  t h e  US Government a s  
t o  what l e v e l s  of  r a d i o a c t i v i t y  a t  n a t i o n a l  b o r d e r s  can  
be accep t ed  a s  c o n s i s t e n t  w i t h  o u r  unde r t ak ing  i n  t h e  
Limited  T e s t  Ban T r e a t y  n o t  t o  c a r r y  o u t  underground 
n u c l e a r  e x p l o s i o n s  t h a t  c a u s e  r a d i o a c t i v e  d e b r i s  t o  be 
p r e s e n t  beyond such  b o r d e r s .  I n  t h i s  connec t i on ,  AEC 
shou ld  complete  i t s  s t u d y  of  c r i t e r i a  t h a t  might  be  
used i n  a p p l y i n g  t h e  de  minimis  p r i n c i p l e  t o  t h e  p h r a s e  
" cause s  r a d i o a c t i v e  d e b r i s  t o  be  p r e s e n t .  " 

b .  Cons ider  t h e  r e s u l t s  of  t h e  c u r r e n t  AEC s t u d y  on  
t h e  p o s s i b l e  a d a p t a t i o n  o f  e x i s t i n g  r a d i o l o g i c a l  h e a l t h  
and s a f e t y  g u i d e s  t o  deve lop  r e l e v a n t  o p e r a t i n g  g u i d e s  
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f o r  n u c l e a r  excava t i on .  I f  such  g u i d e s  a r e  found u s e f u l ,  
t h e y  w i l l  need t o  be  developed i n  d e t a i l  and t o  be  cbn- 
s i d e r e d  by an  a p p r o p r i a t e  i n t e r n a t i o n a l  t e c h n i c a l  forum. 

c. A t t a i n  an  adequa te  unde r s t and ing  of  S o v i e t  
a t t i t u d e s  on two key p o i n t s :  t h e  concep t  o f  a  world-  
wide c e i l i n g  on r a d i o a c t i v i t y  i n  t h e  atmosphere which 
t h e y  sugges t ed  i n  A p r i l  1969 ;  and t h e i r  a t t i t u d e  
towards  v a r i o u s  p o s s i b l e  m o d i f i c a t i o n s  o f  t h e  LTBT, 
e s p e c i a l l y  i n  view o f  an  i n d i c a t e d  r e l u c t a n c e  t o  amend 
t h e  T r e a t y .  I t  would be d e s i r a b l e  a t  an a p p r o p r i a t e  
t ime t o  ho ld  f u r t h e r  e x p l o r a t o r y  t a l k s  on t h e s e  p o i n t s  
f o l l owing  a p p r o p r i a t e  a l l i e d  c o n s u l t a t i o n s ,  a l t hough  no 
e f f o r t  shou ld  be  made t o  r e a c h  agreement w i t h  t h e  USSR 
a t  t h i s  t ime on LTBT i s s u e s .  

d.  Obta in  more p r e c i s e  i n f o r m a t i o n  t h a n  i s  now 
a v a i l a b l e  concern ing  t h e  views o f  o t h e r  c o u n t r i e s  i n  o r d e r  
t o  a s s e s s  t h e  p r o s p e c t s  of a t t a i n i n g  i n t e r n a t i o n a l  a c c e p t -  
ance of a m o d i f i c a t i o n  o f  t h e  LTBT. Cont inu ing  i n t e r -  
n a t i o n a l  p r e s s u r e s  f o r  a comprehensive t e s t  ban a r e  
l i k e l y  t o  comp l i ca t e  t h e  p r o c e s s .  The complex o f  p o l i t i -  
c a l  a t t i t u d e s  l i k e l y  t o  a t t e n d  an  e f f o r t  t o  amend t h e  
T r e a t y ,  and t h e  compl ica ted  n e g o t i a t i o n s  t h a t  can  be  
f o r e s e e n ,  s u g g e s t  t h a t  it would be  p r u d e n t  f o r  t h e  US t o  
t a k e  i n t e r n a t i o n a l  i n t e r e s t  i n t o  accoun t  i n  t h e  t i m i n g  
and t a c t i c s  of  n e g o t i a t i o n .  The q u e s t i o n  of restric- 
t i o n s  o f  t h e  LTBT w i l l  undoubtedly  be  b rough t  t o  t h e  
f o r e  i n  connec t i on  w i t h  t h e  f o r m u l a t i o n  of  p rocedu re s  
f o r  A r t i c l e  V o f  t h e  Non-P ro l i f e r a t i on  T r e a t y .  We 
shou ld  e x p l o i t  t h e  i n t e r e s t  of  o t h e r  c o u n t r i e s  i n  o b t a i n -  
i n g  t h e  b e n e f i t s  of  p e a c e f u l  n u c l e a r  e x p l o s i o n  s e r v i c e s  
t o  h e l p  ach i eve  i n t e r n a t i o n a l  r e c o g n i t i o n  and accep t ance  
of  t h e  need t o  modify t h e  T r e a t y .  

B .  I n t e r i m  Measures 

5 .  U n t i l  a  long-term s o l u t i o n  i s  a v a i l a b l e ,  t h e  US 
shou ld  adop t  an  i n t e r i m  cou r se  o f  a c t i o n  f o r  c o n t i n u i n g  t h e  

DECLASSIFIED
PA/HO Department of State
E.O. 12958, as amended
August 6, 2007



development of  excava t i on  technology.  T h i s  can  be  cons ide red  
i n  s e v e r a l  s t a g e s :  

a .  Because o f  t h e  p r e s e n t  l a c k  of  o b j e c t i v e  c r i te r ia ,  
p e a c e f u l  n u c l e a r  excava t i on  exper iments  d u r i n g  FY 1970 
should  con t inue  t o  be  handled on an ad hoc b a s i s  pur -  -- 
s u a n t  t o  NSDM 18.  ( P r e l i m i n a r y  a n a l y s i s  i n d i c a t e s  t h a t  
t h e  f i r s t  o f  t h e  two e x p l o s i o n s  be ing  p lanned  f o r  t h e  
p e r i o d  November, 1969-March,1970 may i n v o l v e  somewhat 
h i g h e r  c o n c e n t r a t i o n s  of r a d i o a c t i v e  d e b r i s  a t  ground 
l e v e l  n e a r  o u r  bo rde r s  t han  t h o s e  expe r i enced  i n  t h e  
l a s t  tes t ,  P r o j e c t  SCHOONER. However, t h e  maximum con- 
c e n t r a t i o n s  which might  occu r  are e s t i m a t e d  t o  be  abou t  
t h e  same as t h e  maximum p r e d i c t i o n s  f o r  SCHOONER a t  t h e  
t i m e  it was approved.)  

b. Once t h e  neces sa ry  d a t a  become a v a i l a b l e  from 
c u r r e n t  AEC s t u d i e s  it shou ld  be  p o s s i b l e  t o  de te rmine  
i f  they  p rov ide  a s u i t a b l e  and a c c e p t a b l e  b a s i s  f o r  a 
de  - minimis i n t e r p r e t a t i o n  of t h e  T r e a t y  f o r  t h e  remainder  
of t h e  developmental  s t a g e s  of  t h e  program. 
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